INTRODUCTION
VARIOUS frequencies of B (accessory or supernumerary) chromosomes among natural or cultivated populations within a geographic range have been reported in both plants and animals, e.g. Centaurea scabiosa (Frost, 1958) , Clarkia elegans (Lewis, 1951) , Festuca pratensis (Bosemark, I 956a) , Lilium aulatum (Ogihara, 1962) , Lilium callosum (Kayano, 1962) , Lilium medeoloides (Samejima, 1958) , Myrmeleotettix maculatus (John and Hewitt, 1965; Barker, 1966) , P/ileum phleoides (Bosemark, 1956b (Bosemark, , 1967 , Pseudococcus obscurus (Nur, 1962) , and Secale cereale (Muntzing, 1950 (Muntzing, , 1957 Lee and Mm, 1965) . Correlations between certain environmental factors and the frequency of B's have been found in Centaurea scab iosa (Frost, 1958) , in Festuca pratensis (Bosemark, 1956a) , in Phleum phleoides (Bosemark, 1956b (Bosemark, , 1967 , in Secale cereale (Lee, 1966) , and in Myrmeleotettix maculatus (Barker, 1966; Hewitt and John, 1967) .
For the elucidation of the role of B's in population dynamics it is of fundamental importance to clarify whether the frequency of B's in a given population is stable through generations or whether it undergoes change.
Reports on the frequency of B's analysed in successive generations of the same population are rare. Recently, Jackson and Cheung (1967) reported stable frequencies of B's over 9 years in a population of Phaulacridium vittatum.
The present paper deals with natural populations of Acrida lata Motschulsky (Acrididae, Orthoptera) sampled at 11 localities in the northern part of Kyushu, Japan, over periods of 3 to 9 years in an attempt to estimate the extent of variation in the frequency of B's in time and space. In many of the populations the frequencies of B's were not significantly different between years though different populations differed in their B-frequencies. In two populations, however, different frequencies of B's were found in different years.
MATERIALS AND METHODS
Acrida lata inhabits the vegetation dominated by grass species such as Eragrostis ferruginea Beauvois, Pennisetum alopecuroides Sprengel, and oysia macrostachya Franchet at Savatier, and has one generation a year. It hatches out in June, gives rise to the imago from late July to early August, and survives to early November. Samples of males of A. lata were collected from natural populations at 11 localities over 3-to 9-year periods. For examination of chromosomes in primary spermatocytes, testes in toto were fixed with the fluid devised by Newcomer (1953) and follicles of the testes were squashed in iron-acetocarmine. Some of the preparations of testes showed spermatogonial metaphases. For examination of somatic chromosomes of females, each individual was injected with 005 c.c. of 003 per cent, aqueous solution of demecolcine (K & K Laboratories Inc., New York) for 18-24 hours before dissecting out the ovarioles (White, Cheney and Key, 1963) . Ovarioles were fixed with acetic alcohol (1: 3) and squashed in iron-acetocarmine. (table 1) . Therefore, aberrant primary spermatocytes occurred in 89 out of 16 406 cells (0.5 per cent.) and presumably resulted from non-disjunction in the pre-meiotic mitoses.
(ii) lvleiotic behaviour of' B's and their distribution among males and females
The B's were found to pair neither with A's nor with the X in primary spermatocytes. They did, however, pair amongst themselves and showed the following configurations at MI in spermatocytes: 1 II (18.9 per cent,) (table 2) . In males with 2 B's, secondary spermatocytes contained no B, I B, or 2 B's, the mean number of B's per cell being 0.946 (table 2) . The B's segregated from the X at random at AT, resulting in an equal distribution of B's among secondary spermatocytes with and without the X (table 2) . This would be expected to result in an equal distribution of B's among males and females in the same population and in the one population where it was tested there was no significant difference between males and females (0.20>/3>0l0), the mean B-numbers being 0.24 and 031 respectively (table 3) . (table 5, fig. 1 ).
Differences in frequencies of B's among the 11 populations were statistically tested by an analysis of variance of the mean numbers of B's per male (cf. table 5). The result shows highly significant differences among the populations (P <0.01). 
Discussioi'i
In A. lata the combination of B's and the X in sperms appears to be random since there is no significant difference in the frequencies of B's between males and females. This is the case also in Prgomorpha kraussi (Lewis and John, 1959) and Mrme1eotettix maculatus (John and Hewitt, 1965; Hewitt and John, 1967) . In Pseudococcus obscurus on the other hand B's are less frequent in the males than in the females (Nur, 1966 (Nur, , 1968 . Jackson and Cheung (1967) find that in Phaulacridium vittatum, B chromosomes segregate preferentially from the X chromosome in primary spermatocytes and on this basis suggest a differential frequency of B's may well occur between the sexes in this species. This suggestion has not been tested by observation as yet.
Whatever the precise role of B chromosomes in natural populations, and this role certainly appears to differ in different species (cf. Kimura and Kayano, 1961; Nur, 1966; Hewitt and John, 1967) , equilibrium frequencies of B's have been found in several cases, at least on a short-term basis. This applies, for example, to Aiolopus species B (Ray-Chaudhury and Guha, 1955), Pseudococcus obscurus (Nur, 1966) , Phaulacridium vittatum (Jackson and Cheung, 1967) , Lilium callosum (Kimura and Kayano, 1961) , and Myrmeleotettix maculatus (Hewitt and John, 1967) . In the present study no A. lata population lost its B chromosomes during the period of observation. Nevertheless the different equilibria present suggests that the populations examined are more or less isolated from each other and that the exchange of genetic material between them is restricted. The populations are probably under differing environmental conditions and they may be different in their genotypes. Therefore, the fitness of the individuals with B's may be different from population to population. The year-to-year change in the frequency of B's found in two populations of A. lata are probably due to disturbance of the habitats by man's activities, for these populations were found on roadsides and in a park respectively. 2. The B's segregated from the X at random in spermatogenesis and in the one natural population where it was tested B's were equally frequent in both males and females.
3. The frequency of B chromosomes was significantly different between populations, the overall mean number of B's per male among the populations ranging from OO8 to O44. This suggests that the populations are more or less isolated from each other. The different frequencies of B's between populations might be due to different environmental conditions of the habitats and/or to different genotypes comprising the populations, which affect variously the fitness of the individuals with B's.
4. Year-to-year change in frequencies of B's was found in two populations. The changes are probably due to disturbance of the habitats by man's activities. Nine other populations showed no change in B-frequency between years.
